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THE LIFE HISTORY AND MANAGEMENT OF 
THE MOUNTAIN WHITEFISH PROSOPIUM 
WILLIAMSONI (GIRARD) IN LOGAN RIVER UTAH 
by WILLIAM F. SIGLER 1 
INTRODUCTION 
IN 1948 A COMPREHENSIVE fishery investigation on Logan River was 
initiated by the Department of Wildlife Management, Utah State 
Agricultural College, and the Utah Cooperative Wildlife Research Unit2 
Three masters' theses have been completed on life histories and popu-
lations to date (Thoreson, 1949; Fleener, 1950; Pechacek, 1950). One 
phase of this investigation is a study of the mountain whitefish Pro-
sopium williamsoni (Girard). 
Native fish in Logan River above the first impoundment, in addition 
to the whitefish, are cutthroat trout Salmo Clarki Richardson, Utah 
sculpin Coitus bairdi semiscaber (Cope), and rarely the smallfin 
redside shiner Richardsonius balteatus hydrophlox (Cope.) Introduced 
fish are brown trout Salmo trulta fario Linnaeus, eastern brook trout 
Salvelinus fontinalis fontinalis (Mitchell), and coast rainbow Salmo gaird-
neri irideus Gibbons3• There is no upstream passage of fish over the 
first dam. 
The mountain whitefish, known locally and in many sections of the 
country as herring, is important in Utah because of its competition for 
food and space with other more important game fish. It may also prey 
on the eggs of trout and other cold-water fish. Although the whitefish 
is listed as a game fish in Utah, it is not popular with sportsmen from 
the standpoint of either sport or table appeal. 
The whitefish is not considered commercially important in either 
the United States or Canada. No extensive attempt to use the fish com-
mercially has been made in the United States; efforts along this line in 
Canada have proved economically unfeasible. The reason the mountain 
whitefish has not been developed commercially is apparently because of 
its rather limited distribution and relatively small numbers in any parti-
cular population. 
1. Professor and head of the Department of Wildlife Management, Utah State 
Agricultural College. 
2. Utah Fish and Game Department, Wildlife Management Institute, Utah State 
Agricultural College, and U. S. Fish and Wildlife Service, cooperating. 
3. Since the introduction of rainbow trout, the hybrid rainbow x cutthroat has 
appeared. 
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REVIEW OF LITERATURE 
N o COMPLETE life history study of the mountain whitefish has been published. The most comprehensive age and growth work is by 
McHugh (1941), who aged a total of 712 individuals from 22 bodies 
of water. McHugh (1939) also published on the whitefish of Okana-
Fig. 1. The logan River 
s f 
'// ~~.{ 
gan Valley, Canada. Charles Meacham, biologist, California Fish and 
Game Department, made available age and growth data of 110 fish from 
Upper Twin Lake, California. Rawson and Elsey (1950) aged 51 
whitefish and discussed the food of 120 whitefish from Pyramid Lake, 
Alberta. The most comprehensive food habits studies to date are Laakso's 
(1950) from the Yellowstone and Gallatin River, Montana, and Mc-
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Hugh's (1940) from the Rocky Mountains in Canada. Other authors 
who have discussed food habits include: Chapman and Quistorff (1938), 
Foerster (1925), Kemmerer, Bovard, and Boorman (1924), Munro and 
Clemens (1937), Simon (1949), and Snyder (1918). 
GEOLOGICAL, PHYSICAL, AND CHEMICAL 
CHARACTERISTICS OF THE AREA 
LOGAN RIVER heads in Franklin County in southern Idaho and flows southwesterly into Cache County, Utah, where it empties into the 
Bear River (fig. 1). The upper two-thirds of the river, which is in the 
Cache National Forest, is considered an excellent trout stream. The 
lower part meanders through Cache Valley and, except for the first two 
or three miles, is essentially a warm-water stream. The rugged moun-
tainous area of the Logan River watershed covers 225 square miles of 
Paleozoic limestone, dolomite, and shale. The advanced weathering of 
this base material no doubt accounts for the alkaline pH of waters in the 
region. 
The topography of the upper Logan River watershed is extremely 
varied. The Logan quandrangle of the Bear River range consists essen-
tially of two tilted blocks bound together by the same tertiary faults 
(Williams 1948). The high-angled Range and Basin faults are pri-
marily responsible for the present topography of the area. Williams 
states that there ' are a number of alluvial terraces present in Logan 
Canyon between the mouth of Mill Hollow and the Forks. The main 
branch of Logan River enters Utah at an elevation of 8,500 feet and 
drops to 4,500 feet at the point where it enters Cache Valley, a distance 
of 31 miles by car, or approximately 36 miles along the stream. In 
general, the higher elevations have much steeper gradients than the lower 
section of the river. The river, above 4,500 feet, has three artificial im-
poundments used to supply power and irrigation water to Cache Valley. 
These impoundments, none of which exceeds 22 feet in depth or 4 acres 
in size, have a rich bottom layer of silt and rather extensive shoal areas. 
Cook and Harris (1950) describe a typical section of the watershed 
as being characterized by steep slopes and heterogeneous soils. The 
vegetation of the northern slopes is dominated by aspen (Populus tre-
muloides) and Douglas fir (Pseudotsuga taxifolia) with scattered stands 
of bigtooth maple (Acer grandidentatum). Large areas of sagebrush 
(Artemisia tridentata) are also found on the less steep slopes. The south 
slopes are dominated by sagebrush and Utah juniper (Juniperus utahen-
sis with local areas of mountain mahogany (Cercocarpus ledifolius). 
The area has an average precipitation of approximately 30 inches, of 
which about 60 percent falls as snow. 
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Sand and gravel beds in Logan River are scarce because of the steep 
gradient and high velocity of the river. Silting is slight except during 
the spring run-off. Turbidities, based on silicon dioxide equivalents, 
Table 1. Mean monthly diJcharge in cubic feet per second of Logan River, 
1946-1949* taken at the mouth of Logan Canyon 
Monthly 
Month 1946 1947 1948 1949 average 
January 115 106 114 112 
February 115 102 108 108 
March 138 98 124 120 
April 215 226 312 251 
May 692 763 697 717 
June 503 776 557 612 
July 280 342 298 307 
August 203 227 211 214 
September 164 182 182 176 
October 170 145 161 159 
November . 149 128 142 140 
December 132 115 125 124 
Year mean 240 248 252 247 
*Unpublished information furnished by J. W. Odell, acting district engineer, 
U. S. Geological Survey, Salt Lake City, Utah. 
range from 25 to 32 parts per million in the spring, to 6 to 8 parts per 
million in September and October. There is virtually no pollution ex-
cept from soil erosion. The average velocity of the river over a series 
of stations, between April and October in 1948 and 1949, was 2.6 feet 
per second. 
The major source of water, during the summer and fall months, is 
springs. This, coupled with a high water velocity and an abundance of 
bank shade, keeps the temperature comparatively low far down the 
canyon. Temperatures taken between April and October 1948 and 1949, 
from the Idaho line down to the third dam, averaged about 48 degrees 
Fahrenheit and did not exceed 60. Brown (1935) reports the tempera-
tures taken between June 3 and July 9, 1934, ranged from 44 to 61 
degrees, and averaged 52. His stations extended from the Idaho line 
to the mouth of Logan Canyon and included tributaries. The average 
monthly mean discharge at the junction of the Cache National Forest 
and Cache Valley, based on three seasons, 'is 247 cubic feet per second 
(table 1). The greatest flow occurs in May and June and the least in 
February. 
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A water sample taken two miles above the first dam, July 26, 1949, 
gave the following results in parts per million: total dissolved solids, 210; 
calcium, 42; magnesium, 14; sodium, 2; potassium, 1; chloride, 3; sul-
fate, 7; carbonate, 13; bicarbonate, 189. The pH of the river normally 
ranges from 8.1 to 8.4. Cook and Harris (1950) report that the pH 
of soil horizon C (parent material) is near 7.0 but that the horizons 
B and A become progressively more acid. Carbon dioxide is absent 
from the main stream of Logan River; however, Brown (1935) states 
that it is present in certain springs. Oxygen was at or near the satura-
tion point in all tests made in 1949. 
RANGE AND HABITAT 
ACCORDING TO McHugh (1941), the range of mountain whitefish is limited to southwestern Canada and northwestern United States. 
Locke (1929) lists it as occurring in the Great Basin, the Lahonta Basin, 
in Nevada, and the Green ' River and Snake River watersheds. The 
whitefish ranges upstream in Logan River to a point approximately two 
miles above the junction of the river and Highway 89. The elevation 
at this point is 7,300 feet above sea level. 
The upstream movement of the whitefish apparently stops where 
the pools have less than a maximum width of 16 feet and a maximum 
depth of 4 feet, at the season of least flow. It is believed that less water 
than this does not provide acceptable cover for whitefish. The white-
fish is most abundant in Logan River in the third impoundment, but 
ranges downstream to a distance · of two to three miles below the first 
impoundment. Brown (1935) states that the most undesirable physical 
condition in the main Logan River is the low number of good pools. 
He lists only one or two good pools per mile. Pools of all types, based 
on running lengths per miles, do not exceed 25 to 30 percent at lower 
elevations, and are much less at higher elevations. The extensive riffle 
areas provide an abundance of fish food. It is here the slimecoat algae, 
the main food of the small herbivorous animals, is most abundant (Need-
ham and Christenson 1927). Mayflies are abundant the entire length 
of the river, the big stonefly Pteronarcys is plentiful from 6000 feet 
down to 4500 feet (Needham and Christenson). Caddisflies are more 
numerous ~t the higher elevations. 
BODY -SCALE RELATIONSHIP 
W HEN THE BODY-SCALE relationship for a population of fish is under-stood, it is possible to calculate past yearly growth rates for indi-
vidual fish from that population. Body-scale formulas describe the 
relative rate of growth of these components. 
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A total of 313 fish measuring from 58 to 412 millimeters in stand-
ard length were used in calculating the body-scale relationship (table 2). 
Thirty of this number were young fish from Blacksmith Fork River, 
taken in a habitat similar to that of Logan River. The fish were collected 
Table 2. Body-scale relationship (LISe) of 313 mountain whitefish from Logan 
and Blacksmith Fork Rivers arranged acording to 10-millimeter stand-
ard length intervals with all age groups combined* 
Mean stand- Mean scale Calculated Number 
ard length measurement scale radius LISe ratio of fish 
(x41.6) (x41.6) 
58 20 12 2.9 6 
67 22 15 3.0 20 
72 23 17 3.1 4 
116 38 35 3.0 2 
159 63 56 2.5 2 
188 86 73 2.2 3 
195 85 77 2.3 4 
207 85 84 2.4 15 
216 94 90 2.3 16 
225 98 95 2.3 15 
235 109 101 2.2 16 
246 113 108 2.2 11 
256 122 113 2.3 16 
266 121 119 2.2 17 
276 116 124 2.4 18 
285 121 128 2.4 24 
295 129 133 2.3 26 
305 141 137 2.2 22 
314 137 141 2.3 9 
324 134 145 2.4 11 
336 145 149 2.1 13 
346 158 153 2.2 8 
356 155 156 2.3 9 
365 160 159 2.3 5 
374 146 162 2.6 11 
385 165 166 2.3 4 
393 168 168 2.3 3 
404 172 171 2.4 1 
413 165 174 2.5 2 
*L = (l8.8944mm. + 3.457372R - 0.021833R2 + 0.00008642R3) 
with the aid of electric shocking machines, dip nets, and experimental 
gill nets. The stretched-mesh measurements of the gill nets were 1.5, 
2, 3, 4, 5 and 6 inches. The alternating current electric shocking machines 
had a voltage of 220, and an output of from 750 to 3,000 watts (table 3). 
Scale samples were taken from the left side just below the lateral line 
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Table 3. Age composition of 311 mountain whitefish collected in 1948, 1949, and 
1950 from Logan River and Blacksmith Fork River 
Period of Total No. 
collections of fish 0 I 
6-18-48 
7- 7-48 
7-26-48 
8- 2-48 
8- 9-48 
8-16-48 
8-23-48 
8-25-48 
9-22-48t 
10- 2-48t 
3-19-49 
3-29-49 
4- 5-49 
6- 8-49t 
7- 2-49:1: 
7- 8-49 
7-18-49 
7-18-49 
8- 2-49 
8-16-49 
8-25-49 
8-31-49 
9-13-49 
1-17-50 
2- 4-50 
4-11-:>Ot 
:> 
1 
9 
2 
1 
9 
13 
2 
24 
46 
17 
13 
8 
11 
30 
:> 
6 
1 
8 
7 
17 
24 
9 
3 
1 
39 
30 
1 
Number of fish in age group. 
II III IV V VI VII VIII IX 
2 
2 
3 
4 
6 
2 
4 
1 
8 
5 
4 
6 
:> 
1 
1 
2 
2 
10 25 
3 
3 
1 
1 
1 
1 
2 
3 
2 
2 
4 
6 
3 
1 
2 
6 
3· 
3 
8 
4 
11 14 
5 
2 
2 
1 
1 
2 
5 
6 
3 
2 
1 
2 
3 
2 
2 
4 
4 
2 
1 
7 . 5 
1 
1 
1 
7 
1 
4 
1 
2 
2 
2 
1 
1 
1 
1 
2 
1 
2 
2 
2 
1 
.The age of a fish is recorded in Roman numerals, and represents the number 
of annuli or year rings appearing on the scales of that fish. 
t Fish taken by experimental gill nets (all other fish taken by an electric shocking 
machine). 
:l:Collected in Blacksmith Fork River, all others from Logan River. 
and even with the anterior edge of the dorsal fin. The lengths were 
taken in the manner described by Carlander (1950). 
The body-scale relationship can be described by a second degree parab-
ola with the formula L = (18.8944mm. + 3.457372R - 0.021833R2 
+ 0.00008642R3) where L = standard length in millimeters and R = 
anterior scale radius times 41.6 (fig. 2). 
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Although McHugh (1941) does not give a formula for the body-
scale relationship of the mountain whitefish in his study, his plotted curve 
appears to be quite similar to that of Logan River whitefish. McHugh 
states that the ratio of the scale radius to any given length is constant. 
The body-scale relationship of Logan River whitefish was constant re-
gardless of either age or sex. All body-scale data were therefore com-
bined (fig. 2). 
Standard Length 'm Millimeters. 
Fig. 2. Body-scale relationship of 313 mountain whitefish from Logan River 
and Blacksmith Fork River (based on table 2) 
AGE AND GROWTH 
ENOUGH WORK has been done on the coregonid fishes by Van Oosten (1923), Van Oosten and Hile (1949), Hile (1936), and others to 
establish the validity of the scale method of age determination for the 
group. In his study McHugh (1939 and 1941) offers no proof that his 
age determinations are correct. In the Logan River study the young 
whitefish (O-age group) and probably the one and two year groups can 
be aged on the basis of length alone, although in the latter two years, too 
few fish were taken to offer any real proof. Agreement between actual 
and calculated lengths is reasonably good. 
Factors for the conversion of standard, fork, and total lengths were 
calculated by sex and by length groups. The conversion factors arranged 
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by sex and by length groups differed only in the fifth decimal. All data 
were therefore combined (table 4). 
The calculated growth at the end of each year of life was determined 
by the use of a nomograph similar to that described by Carlander and 
Smith (1944) and Hile (1950). 
Table 4. Factors for the conversion of standard, fork, and total lengths of moun-
tain whitefish* from the Logan River and Blacksmith Fork River 
T. 1. to s. 1. (no change of units) ........................................... _................ 0.8585 
T. 1. (inches) to S. 1. (millimeters) ....................................... _ ................ 21.8054 
S. 1. to T. 1. (no change of units) 
S. 1. (millimeters) to T. 1. (inches) 
1.1648 
0.0459 
F. 1. to S. 1. (no change of units) ............................................................ 0.9099 
F. 1. (inches) to S. 1. (millimeters) ....................................... _ ................ 23.1118 
S. 1. to F. 1. (no change of units) ....................................................... _ 1.0990 
S. 1. (millimeters) to F. 1. (inches) ................................. : ......... _................ 0.0433 
T. 1. to F. 1. (no change of units) .......................................................... 0.9434 
F. 1. to T. 1. (no change of units) ........................................................ 1.0599 
*S. 1. = standard length; F. 1. = fork length; T. L = total length. The 
factors involving total, fork, and standard length are based on 313 fish between 
58 and 413 millimeters, standard length. 
McHugh (1941) lists food and temperature as two important factors 
affecting the growth rate of whitefish. Apparently Logan River white-
fish grow more rapidly than most whitefish populations, but slower than 
Okanagan Lake whitefish (tables 5 and 6). Considering the slight fish-
ing pressure, and that there is virtually no removal from other causes, it 
appears their natural life span rarely exceeds nine years (table 5). The 
rate of growth in length for the two sexes was so similar that the data 
were combined. 
REPRODUCTION 
THE MOUNTAIN whitefish in Logan River spawn in November and 
early December. There is relatively little upstream pre-spawning 
movement. The area and the time of spawning are about the same for 
the whitefish as they are for the brown trout, the notable exception being 
that the whitefish apparently do not move into the Right Hand Fork or 
Temple Fork. Whitefish in Lake Tahoe, Nevada, move into tributaries 
in large numbers to spawn (Snyder 1918). The migration, reaching its 
peak near the middle of October, reportedly lasts about two weeks (Sny-
der). ' 
..... 
Table 5. SlImmar, of the mean calclllaJed standard lmgtbs and annllal increments of lengths in millimeters for mountain whitefish IV 
from the Logan Rifler with sexes combined, tolletted in 1948, 1949, and 1950 g Standard 
Age class Number length Calculated lengths at end of year of life 
> 
of fish at capture 1 2 3 4 5 6 7 8 9 § 
(') 
2 116 102 c:: t"" 
~ 
II 4 193 103 169 c:: 
III 43 225 98 171 212 ~ 
IV 79 259 99 174 218 248 tl1 >< 
"t' 
V 75 288 101 180 226 255 279 tt1 ~ 
VI 39 316 103 182 226 255 277 305 ~ tt1 
VII 22 355 107 183 230 260 287 316 342 Z ~ 
VIII 8 366 104 182 224 255 281 309 337 361 (I) 
IX 9 388 105 176 215 242 266 291 320 354 379 ~ 
Grand averages Z 
and total 281 101 177 221 252 279 307 336 357 379 tJj 
c:: 
Increments t"" t"" 
of growth 101 76 44 29 24 28 28 29 24 tt1 ~ 
Equivalent total Z 
length in inches 4.6 8.1 10.2 11.6 12.8 14.1 15.4 16.4 17.4 \,)J 
~ 
Number of fish 281 279 275 232 153 78 39 17 9 -....,J 
Table 6. Summar, of the mean calculated total lengths i" inches, and average weights in ounces, of five mountain whitefish studies 
Location Calculated lengths at end of year of life* 
1 2 3 4 5 6 7 8 9 10 
Logan River 
Length 4.6 8.1 10.2 11.6 12.8 14.1 15.4 16.4 17.4 
Weight 0.6 3.1 6.0 8.8 11.9 15.9 20.8 24.9 29.8 I-i 
:r: 
Pyramid Lake t t%:I 
Length 2.6 4.2 6.4 8.2 9.9 11.2 12.8 13.8 14.8 16.4 ~ 
Weight 1.0 2.8 5.0 7.6 11.0 14.1 19.0 26.0 0 
c::: 
Upper Twin Lake California * Z ~ Length 5.0 6.2 7.1 7.7 8.7 ~ Weight 1.8 2.0 2.4 4.0 Z 
Rocky Mountains * ~ 
Least length 1.6 3.0 4.8 6.6 5.4 7.4 7.3 8.6 9.0 10.0 :r: 
Greatest length 3.9 7.3 10.6 12.0 13.0 14.0 15.6 16.2 17.2 16.3 :=i t%:I 
Okanagan Lake § ~ Vl 
Length 5.3 8.8 11.7 12.9 :r: 
Factors from table 4 are used to convert fork lengths of Pyramid Lake fish and standard lengths of the Rocky Mountain area and 
Okanagan Lake fish 
* Meacham, unpublished. 
t Rawson and Elsey, 1950. 
i McHugh, 1941, length at time of capture. 
§ McHugh, 1939. 
~ 
~ 
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Approximately 70 percent of the three year old and 97 percent of 
the four year old Logan River whitefish are mature. No mature one 
or two year old fish were found. The number of eggs contained in five 
females taken in October 1950 ranged from 5,500 to 14,000 for fish 
weighing from 11 to 24 ounces. The diameter of the eggs, increasing 
with the size of the fish, varied from 1.94 to 2.12 millimeters. The 
weight of the ovaries averaged 18.8 percent of the body weight. Simon 
(1946) states that whitefish from Jackson Lake during 1938 produced 
an average of 6,885 eggs per pound of fish. 
Table 7. Length-weight relationship of the mountain whitefish from Logan River 
and Blacksmith Fork River, based on actual lengths and weights of 296 
individuals taken in 1948, 1949, and 1950* 
Weight in grams Difference 
Mean standard in actual & Mean Number 
length in mm. Actual mean Estimated mean t estimated wt. K of fish 
58.0 3 3 0 1.737 6:1: 
67.2 5 5 0 1.653 20:1: 
72.2 6 6 0 1.560 4:1: 
116.0 24 23 - 1 1.522 2 
159.0 57 61 +4 1.425 2 
188.0 110 105 - 5 1.663 3 
195.2 116 116 -0 1.563 4 
206.8 136 137 + 1 1.558 15 
216.2 157 160 + 3 1.550 16 
224.7 183 180 - 3 1.610 15 
235.0 212 208 -4 1.632 16 
246.0 268 236 - 32 1.639 11 
255.5 260 264 +4 1.560 16 
266.2 320 300 -20 1.662 17 
275.9 332 338 +6 1.581 18 
285.2 366 367 + 1 1.576 24 
295.0 406 405 - 1 1.578 26 
304.6 426 438 +12 1.506 22 
314.1 495 480 -15 1.602 9 
324.2 527 527 0 1.545 11 
335.6 605 586 -19 1.602 13 
356.0 686 700 +14 1.522 9 
373.9 774 812 +38 1.477 11 
393.0 926 946 +20 1.526 3 
404.0 1000 1017 +17 1.517 1 
412.5 1058 1073 +15 1.507 2 
* The average standard lengths are based on 10-millimeter intervals, with 
sexes combined 
t Based on the formula Log W = -4.75778 + 2.98023 Log 1. 
* From Blacksmith Fork River. 
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LENGTH-WEIGHT RELATIONSHIP 
THE MATHEMATICAL relationship between the standard length in milli-
meters (L) and the weight in grams (W) of 296 mountain white-
fish can be described by the formula: log W == -4.75778 + 2.98023 
log L (table 7 and fig. 3). The weight increases almost exactly as the 
cube of the length. 
Total Length In Inche~ 
.t " ~ ~, 8 9 10 I II 13 I~ I 1:1 17 (1 9 I I 
Z~ 
L <:I 
., 
/ I~ 
.. 
J/ I'" 
I) , 
'" 
! 
~. 
~ ~ 
./ ~ 
.... 
~ 
... 
-~l 
0 20 4Q .0 eo IQO 110 1010 110 /'0 roo no l40 l60 ZIO 300 "'0 :UO "'0 " 0 400 <Ill) 8 
5tandard Length In /1t1/'mete"." 
Fig. 3. Length-weight relationship of the mountain whitefish from Logan River 
and Blacksmith Fork River. Log W = -4.75778 + 2.98023 Log 1. 
McHugh (1941) states that there is generally a sexual difference 
in growth by weight of coregonid fish. This is not true of the Logan 
River whitefish. 
The condition factor (K) was calculated individually with the for-
mula K == W ~3 105 where L == standard length in millimeters and 
W == weight in grams. The average condition factor for these fish was 
1.572. The K values were examined by length and by sex. Neither 
appeared to influence the results. However, no data were taken at the 
spawning period. Local fishermen report that whitefish reach a weight 
of four pounds and occasionally more. Locke (1929) also reports four 
pound whitefish. However, the heaviest fish examined from Logan River 
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Table 8. Food of the mountain whitefish from Logan River, expressed as per-
centages of total volume and percentages of frequency of occurrence. 
Collected between August 1948 and June 1949 
Occurence Volume 
Determined 100 97 
Undetermined 14 3 
Animal 100 90 
Determined 100 90 
Undetermined 0 0 
Insects 100 88 
Determined 100 88 
Undetermined 2 0 
Hymenoptera 1 tr 
Diptera 91 32 
Determined 90 30 
Undetermined 4 2 
Rhagonidae 4 tr 
Tabanidae 2 tr 
Blepharoceridae 1 tr 
SimuIiidae 17 10 
Chironomidae 52 11 
Psychodidae 46 8 
Dixidae 6 tr 
TipuIidae 24 1 
Coleoptera 4 tr 
Trichoptera 61 43 
Determined 52 12 
Undetermined 32 31 
Seriocostomatidae 29 4 
LimnophiIidae 6 1 
Hydroptihdae 1 tr 
Leptoceridae 12 tr 
Hydropsychidae 26 6 
Rhyacophilidae 8 1 
Hemiptera 1 tr 
Plecoptera 24 4 
Odonata 3 tr 
Ephmeroptera 42 9 
Annelida 3 1 
MoIIusca 26 1 
Plants 9 2 
Inorganic 5 5 
Number of stomachs with food 78, total volume 228 cubic centimeters. 
Total lengths in inches: minimum, 7.4; maximum, 18.7; average, 13.2. 
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weighed less than 38 ounces. Brown (1950)4 states that he has examined 
thousands of whitefish in Montana and the heaviest weighed slightly over 
three pounds. 
Two collections of whitefish taken in 1948 and 1949 were parasitized 
by stomach nematodes, but no loss of condition was apparent. Two 
infestations by external parasites, one copepod and one unidentified, were 
recorded. 
FOOD HABITS 
T HE FOOD OF Logan River whitefish is primarily aquatic insects (table 8). The order of importance, by volume, is Trichoptera, Diptera, 
Ephemeroptera, and Plecoptera. Diptera, however, appear in more stom-
achs than do the Trichoptera, but make up much less volume. This in 
part may be accounted for by the method of analyses. Intact Trichoptera 
larvae were measured case and all. It is entirely possible that the un-
cased Trichoptera would have had less volume than the Diptera. The most 
important Diptera are the midge larva (Chironomidae) and the black 
fly lavra (Simuliidae) . The inorganic material represents primarily 
Trichoptera cases and silt. The inorganic content is presented not as 
a food item, but because it is part of the stomach contents. The Logan 
River whitefish feed primarily at night or at twilight. Although they 
are normally bottom feeders, they frequently come to the surface to feed 
at night. During night gill netting operations on the third impoundment 
of the river in 1948 and 1949, surface schools of 50 to 75 whitefish were 
not uncommon. 
The most extensive whitefish food habits study in the United States 
was in Montana (Laakso 1950). Two subspecies of whitefish have been 
recognized from that region: The Yellowstone whitefish, Prosopium 
williamsoni cismontanus (Jordan), of the Missouri River drainage, and 
the Rocky Mountain whitefish, Prosopium williamsoni williamsoni (Gir-
ard) in other streams of the Rocky Mountains and the Columbia 
River drainage. He points out that Schultz (1941) and Simon (1946) 
question the validity of these subspecies. 
Laakso (1950) found that fingerling whitefish use the same food 
as adults, but feed on smaller animals. He also reports that adults of 
different lengths feed on the same kinds of food. The Montana white-
fish feed about equally on caddis flies and stone flies, with midges and 
mayflies of lesser importance. The whitefish in the Gallatin River feed 
on the various other items including fish eggs, in nearly equal amounts. 
The stonefly is abundant in the fall, the mayfly in the spring, and the 
4. Brown, C. J. D. Personal correspondence to the author dated December 27, 
1950. 
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midge throughout the year. Whitefish stomachs, taken during the winter 
in Montana, contained five times as much food as stomachs of trout. 
Needham (1930) states that trout feeding activity decreases as the water 
temperature drops. Laakso found that there was considerable competi-
tion for food between whitefish and trout in the Montana streams studied. 
McHugh (1939 and 1940) states that the whitefish feed at or near 
the bottom primarily on aquatic insects. McHugh's work indicates that 
when bottom organisms are not available the whitefish move up, even to 
the surface to feed. Rawson and Elsey (1950) report the Pyramid Lake 
whitefish feed heaviest on Cladocera, and that 20 percent of the food is 
miscellaneous terrestrial insects, leeches, and hyrachnids. McHugh (1940) 
reports the whitefish feed almost exclusively on insects in the spring 
but add additional items later in the year. McHugh also states that the 
food of whitefish is similar to that of trout, and that the whitefish may on 
occasion feed on fish eggs and young fish. Columbia River and Bear Lake, 
Idaho, whitefish feed primarily on insects (Chapman and Quistorff 1938; 
and Kemmerer, Bovard, and Boorman 1924). Snyder (1918) states that 
the whitefish seems to be particularly fond of the eggs of spawning fish, 
and sometimes their stomachs are filled with the eggs of their own 
species. Foerester (1925) lists whitefish, along with trout and suckers, 
as the most serious mauraders of the spawning beds of sockeye salmon, 
Oncorhynchus nerka (Walbaum). Munro and Oemens (1937) note 
one instance of a whitefish taking a sculpin. 
The various food studies of the whitefish agree that the fish is 
normally a bottom feeder, but is willing to change if bottom food is 
scarce. Lake and stream whitefish vary somewhat in the kind and amount 
of food taken. There appears to be no great difference between the food 
habits of the different sizes of the fish, although the young stay closer 
to the bottom. There is a seasonal variation in the feeding habits. In 
the Logan River the range of the whitefish, the brown trout, and the 
Utah sculpin, over-lap. Since all three species are bottom feed-
ers, it is reasonable to expect competition for food. 
MANAGEMENT 
AT THE PRESENT time in Utah, the mountain whitefish has the same legal game fish status as the trout; however, the utilization of white-
fish by anglers is slight. Dill and Shapovalov (1939) state that Cali-
fornia fishermen frequently throw the whitefish out, because of a lack 
of appreciation. In 1948 fishermen on the Logan River caught one 
whitefish for every 49 man-hours of fishing, or an estimated total of 
1,755 fish for the fishing season (Thoreson 1949) . The whitefish 
made up about 4 percent of the creel during 1948 and 3 percent during 
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1949 (Thoreson, Pechacek 1950). The combined catch of all species 
was approximately 0.61 fish per man-hour for both years. Catches in 
experimental gill nets in the third impoundment of Logan River for 
1948, 1949, and 1950, per 100 feet of net per hour were as follows: 
whitefish, 4.8, 2.1 and 3.4; trout, 0.3, 0.4 and 1.5. 
Although it is difficult to demonstrate that whitefish compete with 
trout for food or space, it appears that they do in Logan River. The 
whitefish and the brown trout have many food items in commonri. Fisher-
men in general recognize the whitefish as desirable from a palatability 
standpoint, but give it a low rating as a sport fish. Since the whitefish 
contributes toward the legal creel limit, few fishermen take it in pre-
ference to trout. In such heavily fished areas as Logan River, the trout 
are removed rapidly and the whitefish are taken rarely. The higher 
reproductive potential of whitefish no doubt adds to the problem. Such 
management practices as the building of dams during the days of the 
Civilian Conservation Corps, thereby creating deeper pools, may have 
also aided the Logan River whitefish. Since whitefish in some other areas 
eat trout eggs, they may do it here also. 
Neighboring states have partially solved the problem by increasing 
or entirely removing the creel limit on whitefish. Montana lengthens 
the fishing season and increases the take of whitefish by allowing ice-
fishing. Since whitefish are much more active feeders than trout during 
the winter months, the administrative problems involved are not nearly 
as important as might be first supposed. It appears that the present Utah 
law should be altered to allow and encourage the taking of more white-
fish, in order to reduce competition with trout and to utilize the white-
fish. 
SUMMARY 
LOGAN IUVER IS a dear, cold-water mountain stream, originating in 
Idaho and emptying into Bear River, Cache County, Utah. The 
watershed is primarily limestone, dolomite, and shale. Logan River is 
characterized by an abundance of food and a corresponding lack of pools; 
it has three artificial impoundments. The Logan River is essentially a may-
Hy stream. The mean monthly How for 1946-1949 was 247 cubic feet 
per second. The pH of the river ranged from 8.1 to 8.4. Carbon 
dioxide and carbonates were low or absent. Bicarbonates were 189 parts 
per million. The range of the whitefish is roughly southwestern Canada 
and northwestern United States. In Logan River it is not present above 
7,300 feet or below 4,500 feet elevation. 
5. Unpublished material of the author. 
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The body-scale relationship of 313 whitefish is L = (18.8944mm. 
+ 3.457372R - 0.021833R2 + 0.00008642R3), where L = standard 
length in millimeters and R = anterior scale radius times 41.6. The 
growth rate of Logan River whitefish is good in .comparison to other 
populations. They mature when three or four years old. The mathe-
matical relationship between standard length in millimeters (L) and 
weight in grams (W) is log W = -4.75778 + 2.98023 log 1. The 
average condition factor for the Logan River fish is 1.572. The largest 
whitefish taken weighed slightly less than three pounds and measured 
almost 19 inches. Whitefish feed primarily on aquatic insects and pref-
erably near the bottom. Trichoptera and Diptera are the most import-
ant species of insects taken. Whitefish may also prey on eggs of trout 
and of their own species. 
At present, whitefish are taken by relatively few fishermen; first, 
because they count toward a legal creel limit the same as trout, and second; 
they rate as a poot sport fish. However, they are considered palatable 
by many fishermen. It is recommended that the creel limit be modified 
and the legal season lengthened for whitefish. 
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